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Introduction
1

o Lati coal mine (PT Berau Coal) — located in East Kalimantan,

Indonesia - is suffering from AMD problem since most of the

overburden as well as interburden material is classified as

potentially acid forming.

The deficit on non-acid forming material leads to the attempt to

investigate the alternatives in AMD mitigation, one of which is the

use of coal combustion (fly and bottom) ash from the nearby coal

fired power plant.

Due to the Indonesian regulation, coal combustion ash is classified

as a hazardous waste. It is, however, encouraged to re-use the ash

rather than conserve and dump the ash as a waste.

o The aim is to study the various blending schemes of overburden
and coal combustion ash in preventing the AMD generation
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Materials & Methods

o Samples:

o Overburden samples were taken both from the mine pit
(FR) and the waste dump (OB).

o Fly ash (FA) and bottom ash (BA) were collected from the
ash disposal in the power plant.

o Mineral composition was identified using XRD analysis and
the major chemical composition analyzed by XRF

o Static test was conducted to characterize the samples;
geochemical rock type was defined by using acid-base
accounting calculation and NAG test result
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Introduction
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* Indonesia is the 2nd
largest coal exporter in
the world

* Total annual production
250 million tonnes

* More than 50 coal
mines (small to large
scale)

¢ The annual production
of PT Berau Coal: 15
million tonnes
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Fly &
bottom ash
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Materials & Methods

Methods

o Free draining column leach test,

daily flushing with deionized

water

During flushing, infiltration rate

was measured

Daily measurement of leachate:

pH, EC, TDS

o Metal content analyzed form bi-
weekly cummulative leachates

Department of Mining Engineering - Bandung Insfitute of Technology ‘ ‘ 08/07/2011

© by Authors and IMWA

7/8/2011



Mixing /Blending scheme
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Blending Layering Control

Sample  BAsw BAuy FAam FAuy FAsw, FAxm FAim BA FA OB FR
Fly Ash = - 30 30 20 10 100
Bottom Ash 30 20 - - - - 100
0B 70 80 70 80 - - - - - 100
FR - - - - 0 8 90 - - -0
Total 100 100 100 100 100 100 100 100 100 100 100

(::%Aquades(
199mL/hari
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Results & Discussion

Physical Characteristics & Permeability

The weathering process was influenced by the fluctuations of
temperature and humidity and the flushing frequency. It could be
visually observed in the form of physical changes of samples during the
time of the simulation. The significant visual changes were the reduction
of grain size and the change in color from dark brown to brown
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pH, Electrical Conductivity (EC), Total Dissolved Solids (TDS)

* 14 weeks simulation

Blending FA20%

#pi WEC ATDS

2000

« The pH, EC & TDS values in the fly e R R
. . Y r)
ash blending column was higher £ f - aa 1000 E
5 i : n e
than that in the bottom ash blending z 2 " EEEEEEEE 00
but still lower than that in the ¢ ’
o 2 4 & 8 10 1 u o
layering column. Weels
Layering OB-FA20%
* The alkalinity of fly ash was more *pH WEC ATDS
reactive and stable than bottom ash _uy 2000
and more effective in neutralizing the Ful vasssssrerree H
acid. S A wwiaaaaa o £
. 4 8
« The layering mix of fly ash showed £ 2 sampmmunn "7
higher pH values meaning higher ° . - W
neutralizing performance. weass
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Major chemical composition and static test result
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Major Chemical Composition (%

Ca0

so, FeO; NaO AL,O; MgO K0 TiO, MnO PO, SO; LOI
Fly Ash 1968 1500 1277 1095 872 302 093 050 010 009 2264 518
BottomAsh 1611 1756 2647 453 700 299 078 067 016 007 1042 1227
oB 5588 088 707 073 1571 146 168 064 010 005 023 1521
Fresh Rock 5892 043 502 128 1611 094 160 062 007 011 034 14.08
No Sample P;:E SLCE'F, ANC™  NAPP”  NAG pH pH4.,\5‘AG )pw

T Fly Ash (FA) 1187 560 8646 8490 970 E B

2 _Bottom Ash (BA) 921 171 5152 081 590 - 7

3 Overburden (OB) 314 192 5022 047 300 820 1658

Fresh Rock (FR)
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Since the permeability in control 201205

columns that consisted of 100% oo
1] fly ash and bottom ash did not 601E05
501605
show any significant change > £ cocos
the decrease in the permeability < 0=
might be resulted from the 10105
100807
weathering of rock materials.

Larger decreasing infiltration rate
occurred in the fly ash blending sore0s
columns compared to that in the _ 801805
T 701605
bottom ash blending columns £ coreos
£ soieos
. . 1 w00
It could be important in £ a0e0s

20105
101605
100807

improving the performance of
capping in the encapsulation of
PAF material.

*BA20% WFA20%

*FA20%

WFAI0%

%

oLFA20%
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Metal Content

- The metal content was analyzed from bi-weekly cumulative

leachates collected for each column.

- Higher metal content in fly ash than in bottom ash and in fresh rock

- A higher metal content in the layering scheme might be caused by
the AMD that was already generated in the rock sample prior to its
neutralization during infiltration in the layer of fly ash

Fe (mg/L) Win (mg/1) S0 (mg/L) Cu (mg/t) Zn (mg/t)
Max__Min__Awg _ Max__Min__Avg Min _Awg  Max Min__Awg Max Min Awg
BA 489 022 152 2500 230 898 2629 135 1532 014 003 007 221 002 090
A 45940 004 13991 13970 011 3383 16475 112 5146 053 000 026 265 001 110
R 5440 412 3260 8150 177 2901 5003 245 2274 1343 091 652 726 049 29
560 044 261 2205 069 813 1279 208 679 448 038 160 290 038 152
BlendBA3O% 103 004 049 2723 176 1026 7491 285 232 033 000 008 213 005 045
Blend-BA20% 099 012 056 3072 060 1566 12295 132 3213 008 000 002 030 002 010
BlendFAJ0% 078 039 057 060 001 030 3355 41 6412 013 001 004 008 002 004
BlendFA20% 056 002 029 1165 102 634 21610 130 5068 007 000 002 005 000 003
Lay-FRFA30% 610 002 216 590 003 155 2380 559 596 020 001 006 041 002 010
Lay-FRFA20% 3050 003 858 1132 046 614 17565 772 522 018 001 007 080 002 026
lay FRFAI0% 055 004 026 139 031 085 13470 101 2997 004 000 002 005 001 003
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Conclusion Conclusion
1 1

= Overall, it could be concluded that overburden blending with coal
combustion ashes, particularly fly ash, has the potential to prevent
AMD generation in the disposal areaq, especially for Lati Coal Mine

® Follow up studies are necessary to make it applicable in the mining

= Bench scale simulations using rock and coal combustion samples with
different mixing schemes have been conducted to study the
weathering process of rock samples

= The change of permeability relative to time occured due to the rock

particle size reduction. In the blending columns the permeability operation.
decreased more significantly compared to that in the layering
columns. The fly ash blending, due to a smaller grain size, gave lower
permeability than the bottom ash.
= The effectiveness of rock sample weathering in controlling the
neutralization of AMD was measured in the quality of leachates in
term of pH, electrical conductivity, total dissolved solids and chemical
composition.
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